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Abstract


Oceans and seas cover something like two-thirds of the earth's surface. In them live the photosynthetic plants called algae down to a depth of around 150m, depending on the transparency of the water. Algae are extremely important not only ecologically, but also phylogenetically. It is thought that all the major groups of animals and plants originated in the sea. Algae play important roles in ecology of aquatic and terrestrial ecosystems and have been used as model protists in physiological and biochemical studies. They have been used to answer many fundamental questions in biology because they are easy to culture and grow fast. Although these organisms are important, species level identification has remained difficult. The reason for this may be the morphological diversity of the group. There are unicellular, filamentous and macroscopic forms of algae and many of these forms exhibit environmentally induced phenotypic variations. The aim of present work was to identify a green quadriflagellate isolated from Kochi backwaters to the species level. Using standard protocols of pigment profiles, light microscopy, growth studies, scanning and transmission electron microscopy, followed by DNA fingerprinting, ITS-rDNA nucleotide sequence variation and 18s ribosomal DNA sequences, an attempt has been made to correctly identify the isolate. A detailed discussion has been written on the importance of the data resulting from the use of these techniques in comparison with researches by earlier authors on the genus Tetraselmis. Ten strains of Tetraselmis, Scherffelia dubia, three species of Chlamydomonas and Pedinomonas minor are compared with the present isolate. On the basis of results obtained, the organism has been tentatively assigned as Tetraselmis species NCIM 7001. (Chlorodendrales, Prasinophyceae, Chlorophyta). The work presented in this Thesis deals with 1. Culture conditions with respect to nitrate, phosphate and salinity. The HPLC analysis of pigment composition. The morphological and ultrastructural characterization of the isolate. 2. Phylogenetic placement of the species using 18S rDNA sequences.3. The genetic variability within the genus Tetraselmis using ISSR PCR. 4. Species-specific sequences in Internal Transcribed Spacer (ITS) regions of ribosomal DNA of different species. Chapter 1: General Introduction In this chapter the characteristics of the prasinophytes have been discussed with respect to their diversity and classification. The ultrastructural details of Tetraselmis are noted. A literature survey of the manner in which gene sequences have been used for algal systematics and evolution is also included. Chapter 2: Morphological characterization of prasinophyte flagellate isolated from Kochi backwaters. The organism did not grow in fresh water medium and required NaCl for its growth. The minimum concentration of NaCl required for the growth was 0.5% w/v and was able to tolerate 20% w/v of NaCl, with highest growth rate at 2% w/v NaCl. These results indicated that the isolate was euryhaline. Growth conditions studies showed that the organism was able to utilize different nitrogen and phosphorus sources. The lowest cell doubling time of 26.6 hrs was observed, when 2 mM nitrogen supplied as urea and 0.05 mM phosphorus supplied as ammonium dihydrogen phosphate were used in enriched seawater medium. The light and electron microscopical characters of the isolate and pigment profile suggested that the isolate was member of the genus Tetraselmis (Chlorodendrales, Prasinophyceae). The morphological data suggested that the isolate resembled to T. cordiformis and T. contracta. The ultrastructural characteristics of the Kochi isolate and its marine nature separated it from T. cordiformis. The position of pyrenoid and eyespot and the lobing of the chloroplast suggested that the Kochi isolate is not the same species as T. contracta. However in absence of ultrastructural data for T. contracta, this isolate was deposited in the National Collection of Industrial Microorganisms as Tetraselmis kochinensis (?) NCIM 7001.Chapter 3: Phylogenetic placement of the Kochi isolate among prasinophytes and other green algae using 18s ribosomal DNA sequences. Small subunit nuclear rDNA (18S) have been widely used for genetic identification of many organisms because they comprise both highly conserved sequences during evolution and low sequence homology regions among species. They show a high degree of functional constancy. The 18S rDNA sequence of the Kochi isolate showed more than 96 % sequence similarity with other Tetraselmis species studied here as well as listed in database which confirmed that the isolate was a Tetraselmis. The 18S-rDNA phylogeny showed that all Tetraselmis species and Scherffelia dubia formed one cluster indicating that the order Chlorodendrales is monophyletic. The Tetraselmis cluster separated out from other prasinophytes and grouped with Chlamydomonas and Pedinomonas supporting earlier view that the Tetraselmis is advanced genus of the Prasinophyceae and has high affinity with Chlorophyceae. Chapter 4: DNA fingerprinting of the a prasinophyte flagellate isolated from Kochi backwater and ITS1-5.8S-ITS2 rDNA sequence variation in the genus Tetraselmis. DNA fingerprinting was carried out using ISSR primers. A total of 100 primers were screened. Fifteen dinucleotide and one trinucleotide repeat primers gave clear and reproducible banding patterns. The average band size ranged between 200- 1700 bp. Cluster analysis showed that the five species of Tetraselmis separated into three clusters. The Kochi isolate separated out from these five species. The first cluster consisted of the two strains of T. chui grouped with T. gracilis. The results suggested that T. chui CCAP 8/6; CCAP 66/21B and T. gracilis CCAP 66/13 might be the same species. The second cluster comprised of two strains T. striata and T. apiculata. The strains of T. striata CCAP 66/5, CCAP 66/16 and T. apiculata CCAP 66/15 were extremely closely related with abootstrap value of more than 99% and may be the same species. The four strains of T. verrucosa formed the third cluster. The species of Chlamydomonas and Pedinomonas minor grouped into a separate cluster. The Kochi isolate separated at equal distances from both the clusters and formed sister branch with Scherffelia dubia. ITS sequences of Tetraselmis were more than 96% similar within the species whereas sequence similarity ranged from 60 to 83% between species. The highest sequence similarity of 83% was observed in ITS1 region of T. chui-T. gracilis and T. striata-T. apiculata. The sequence similarity between T. verrucosa and T. chui or T. striata ranged between 65-75 % in ITS1 and 60-70 % in ITS2. The Kochi isolate was almost equidistant from T. chui-T. gracilis, T. striata-T. apiculata and T. verrucosa groups. The isolate showed 68-75% sequence similarity in ITS1 and 60-70% sequence similarity in ITS2 with that of other Tetraselmis species. ITS sequence results were comparable with ISSR analysis and both the analyses resolved same grouping of species and strains. Chapter 5: General Discussion The salient features of the thesis have been discussed with respect to the aim and scope of the present work and future course of investigations have been suggested. 
  	













